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TITLE . 

PERCUTANEOUS BONE ANCHORED TRANSFERRING DEVICE 

DESCRIPTION 

5 Technical field 

There is a great need for transferring electrical infonnation and/or electric energy to an inner 
subcutaneous permanently implanted unit at several medical-technical applications. 

The present invention relates to a percutaneous bone anchored transferring device, 
1 0 preferably by means of which an outer electrical unit can be connected to an inner implanted 
subcutaneous unit. 



Varieties of such connecting devices are not unknown, but the present invention differs, i.a. 
in that the bone anchored and skin penetrating transferring device can be cormected in a 
15 simple way, beneath the outer limiting surface of the bone, to and from the implanted set of 
cables/joining device, which transfers electrical information and/or energy, drug, etc., to the 
inner implanted unit. Furthermore, the new transferring device is designed in such a way 
that the dimensions are small and'that the biocompatibility properties become good. 

20 The primary application described irrtiie description is an electrical connection device 
which is designed for daily use, i.a., in that the connection becomes simple and in such a 
way that substantially free rotational positioning is allowed, and that the connection is easily 
maintained and that details being worn out simply can be exchanged. The connection is 
fiirthermore designed in such a way that it disconnects due to an outer mechanical influence 

25 being large enough. 

Background of the invention and prior art 

In spite of an increasing need for a percutaneous connecting device for permanent use, in 
particular for the transfer of electrical mformation and/or electric energy there is no 
30 commercially available unit being allowed for clinical use (as far as the inventor is aware of 
in December 1997). This, in spite of the fact that there are several patents within the field. 
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As a conclusion, it can be said that the reason that these patents have so far not lead to any 
commercial product is probably due to the fact that the patents describe connecting devices 
,which are either too complicated in that they contains too many poles and ingoing 
components or that they do not attend to all the nuanced demands raised from a 
5 biocompatibility, anatomical, surgical, electric, patient safety and handling points of view 
on a permanent, percutaneous, electric connecting device for daily use . In the following 
some relevant published patents concerning electrical connecting devices are commented in 
particular v^ith regard to differences to the present invention as described. 

10 In US-A-5,562,670 to Branemark an electrical connecting device is described which is 

applied by means of a threaded tubular implant where its inwardly tromed end has a central 
bore. Contact means and set of cables are introduced and fixed from the outside of the 
- implant. This is a patent by the pioneer and the inventor to the world comprising industrial 
business of titan implants of today concerning dental rehabilitation, bone anchored hearing 

15 aids, and face prosthesis, knee and finger joints etc, professor P-I Branemark. Without his 
basic research activities around biomaterial research in general, and titan implants in 
particular a long row of new applications/inventions had not seen the light. When it comes 
to practical realization of the electric connecting device described in US-A-5,562,670 there 
is a weakness in that the implanted set of cables and the inner implanted vmit have to be so 

20 small that it can pass through the central bore of the implant. In most applications, however, 
the inner implant is to large to be able to pass in through the central bore of the implant. In 
these cases the units have be surgically implanted as an integrated unit or become mounted 
together with the implant in place or become connected by means of a further implanted and 
connecting device being small enough. If the contact means should be repaired or 

25 --maintained, which is necessary with regard to the environment as a skin related implant is 
subject to (contact surfaces become oxidized etc.), this has to be done in the tube in the 
patient. If one should wish to remove/exchange the connecting device the whole implanted 

set of cables has to be removed. Fixation of the implant using threads means that the bone 

anchored part of the implant has to have a diameter large enough to encompass even the 

30 thread as such which clearly restricts the possibilities to encompass connecting details 

therein, as well. It is desired to encompass the connecting details in the bone anchored part 
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of the transferring device to reduce the total height of the transferring device. A v/ell 
functioning transferring device should not extend outside the skin leveljnore than 1 to 3 
mm in order to avoid damages from optional outer mechanical violence and in order that the 
implant should be experienced as acceptable from an aesthetical point of view. Furthermore, 
5 a screw implant has to be rotated at the application which means that an asymmetrical 

design of the implant is very hard to realize. An asymmetric design of the implant is a desire 
as the bone thickness where the implant, from a practical point of view has be placed, is so 
thin that the set of cables, as a rule, has to leave the implant in a radial direction. 
Furthermore, the inner implanted unit has to rotate together at the application if it has been 
10 premounted and passes through the transferring device (due to the fact that it is to large to 
be applied afterwards through the bor^), which will lead to practical problems, as well. 

US- A-3, 870,832 to Fredricson discloses a connecting device for the application of a 
microphone, which device corresponds, in principle, with the Branemark patent. Fredricson 
1 5 shows that the retention of the microphone element is done using a locking nut which is 
applied using an outwardly turned thread on the implant, which should lead to a potential 
risk for bacterial accumulation and risk for skin irritation. Besides, the construction 
according to this patent, is characterized by the same weaknesses as described above with 
reference to patent 5,562,670. 

20 

US-A-5,604,976 to Stobie et al discloses a connecting device for a great number of 
conductors, the inner connecting device of which is not intended to be lowered beneath the 
sxirface of the outer limiting surface of the bone, but become fixed above the same but 
below the soft tissue. In this connecting device the set of cables is lead to the inner 

25 implanted unit on the top of the bone beneath the soft tissue. Problems reported in clinical 
tests using such an arrangement shows that the set of cables having a realistic dimension 
(minimum 1 to 2 mm in diameter) and being a little elastic creates biocompatibility problem 
at the skin penetration, probably due to the occurrence of small movements between skin 
and bone with a foreign material there between. Furthermore, the necessary skin reduction 

30 can be jeopardized if the set of cables has not got a very small diameter. The connection can 
be severed apart by means of tools to loosen a screw cormection and can not, for any reason. 
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be disconnected in daily use. This connecting technique further means that rotation of the 
outer connecting part is not possible and that an overloading protection from outer influence 
is missing. 

5 US-A-5,507,303 to Kuzma discloses a connecting device vi^here the implant, for sure, is 
anchored to the scull bone but where the skin^one connecting tissue closest to the implant 
is separated from the scull bone using a large flange. A long experience from skin 
penetrating titan implants in the scull bone shows that it is of utmost importance that the 
skin around the penetration area has passed an adequate skin reduction and that the 

1 0 thickness reduced skin is allowed to grow against bone connecting tissue and scull bone 
(Tjellstrom, Anders, et al. The Bone Anchored Hearing Aid - design principles, indications 
and long-term clinical results, Otolaryngologic Clinics of North America, vol 28(1), 1995, 
pp 53-72). The flange of the actual connecting device hinders the skin to grow to the 
bone/bone connecting tissue, and the frequency of skin complications can be expected to be 

1 5 relatively high. Furthermore, the whole connecting device is placed outside both bone and 
skin, which means that its extending part above the skin surface becomes considerable. The 
retention between the connecting parts is done using magnetic force. 

US-A-4,025,964 to Owens discloses a connecting device which unlike the connecting 
20 devices above is not anchored to the bone in a stable way. Even small movements of the 
implant relative to the skin will lead to a great risk for skin irritation. Fixation between the 
male and female parts of the connecting device is carried out using magnetic attraction force 
and the parts can not be rotated relative to each other. 

25 US-A-3,995,644 to Parsons discloses a connecting device, as well, which is merely fixed to 
the skin, and intended to transfer an electrical signal, preferably for electrical stimulation of 
niuscle units. Due to the fact that even small movements between skin and implant create 
iixitation, this type of connecting devices should only be used temporarily and time 
restricted use. 

30 

Finally, there are a number of connecting devices which are intended to be used totally 
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subcutaneously, such as US-A-4,495,917 to Byers, but these are so different to the present 
invention concerning functional requirements and constructive solutions that a further 
analysis does not seem to be meaningful. 

US-A-4,328,813 relates to a system for anchoring a brain cable and is only intended to 
geometrically fix or lock a cable such as an electrode for the stimulation of a certain point in 
the brain. The cable is thereby intended to be brought underneath the scalp to an electric 
stimulator. Asthe implant is manufactured in an elastic material, and provided with slots, 
the implant can not be used for a bone anchored percutaneous transferring device. 

SE-C-503,790 relates to a passive screw implant for the transfer of vibrations from an outer 
vibrator (loud speaker) to the scull bone. Such an implant can not transfer electrical signals, 
energy or drugs to the irmer of a body and, has not, when construed, been faced with the 
problems that the present invention provides a solution to. 

The object of the present invention and features of a principle nature. 
As mentioned above there is a great demand for, within several medical-technical 
applications, to transfer eliectrical information and/or electric energy or to communicate in 
an other way (e.g. to distribute drugs or to obtain airing of interior cavities and cell systems) 
from an outer unit to a subcutaneousiy-implanted inner unit. Such subcutaneously implanted 
units can be hearing technical aids, e.g. coclear implants, middle ear implants, bone transfer 
implants, device for suppression of tinnitus and other medical-technical aids, e.g. 
stimulators of different types, registration means for biological signals, pumps for 
distribution of drugs, evacuation of liquids etc. In principle such devices consist of the 
following essential parts: outer unit, connecting device, skin penetrating and bone anchored 
- transferring device, set of cables/communication channel, and subcutaneously implanted 
inner xmit. A fundamental device utilizing a coimecting device according to the present 
invention is provided in Figure 13, where the outer unit can e.g. be a hearing apparatus 
without loud speaker, and the inner unit can be a Vibrator for the generation of bone 
transferred sound. The reason that a set of cables/communication channel between the 
transferring device and the iimer unit is needed is that the bone thickness where the 
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transferring device from a practical and anatomical point of view has to be placed, is so thin 
that the inner imit will get no room. On the other hand there is plenty of room a short 
distance away, and closer to the auditory canal in the part of the temporal bone mentioned 
processus mastoideus. Where and how the inner unit will be placed is thereby dependent 
5 upon the application. 

Although, if the present invention concerning a transferring device can be used for other 
conmiunication of long term stable type, the following describes the primary application 
where an outer unit can be connected electrically to an inner implanted subcutaneous unit by 
10 means of the presently proposed transferring device. Varieties of such connecting devices 
are not unknown but the present invention is unique for the following reasons: 

- 1 . The application/fixation between the bone anchored part and the skin penetrating 

transferring device and the set of cables takes place below the outer bone level, preferably in 
1 5 the bottom part of the transferring device. 

The advantages using this solution is 

a, that the set of cables and the implanted inner unit can be assembled, and disassembled, 
respectively, separately, which is not only essential for facilitating the first installation but in 

20 particular at future events, of the type skin irritation/damages/maintenance/updatings, when 
the bone anchored and skin penetrating transferring device, and the set of cables (optionally 
including the inner unit), respectively, need to be exchanged, most often independent from 
each other. Further the transferring device can be removed in such a way that intact skin can 
be replaced without influencing the set of cables and an inner, implanted unit. In this way all 

25 - inner vital parts can be retained resting underneath the skin, simultaneously as the skin 

above the penetration area is replaced for a longer or shorter term period. This way of acting 
can be of great importance, if the patient should like to temporarily cease the treatment but 

have the possibility to easily retain the treatment when the need, optionally, reoccurs; 



30 



b. that the transferring device and the set of cables (including the inner units connected to 
the other end thereof) can be rotated independently from each other at the mounting, and 
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optional dismounting, respectively. 

C. that the skin closest to the penetration area can be reduced to the thickness desired, and 
be allowed tcfrest/heal to bone tissue and bone connective tissue which facilitates by the fact 
5 that the set of cables is drawn beneath and not over the outer bone surface. 

2. The transferring device which is lowered into the bone tissue will be anchored by means 
of radial arms placed outside the outer surface of the bone, and will in turn be fixedly 
screwed to the bone tissue. 

10 

The advantages using this solution are: 

that a first contact unit can be placed within the bone anchoring part of the transferring 
device (beneath the outer bone surface) without its outer diameter becoming undesirably 
large. This is possible as the bone anchoring part of the transferring device does not contains 
1 5 threads which otherwise take large room. By placing part of the connecting device into the 
bone anchoring part of the transferring device the part of the transferring device extending 
outside the skin can become minimal, which is advantageous partly fi-om an aesthetical 
point of view, partly with regard to the risk for outer mechanical damage of the implant; 

20 3. The connecting device comprises one middle connecting unit placed in the outer part of 
the transferring device. Hereby two connecting devices occur one outer to be comiected to 
an outer unit, and one inner to be connected to the set of cables. 

This solution provides the following advantages: 

25 . ' 

a. the middle connecting unit which will be exposed to the outer environment is a 
disposable detail designed to be simple to exchange if there should be bad contact due to the 
appearance of an oxide layer etc, or if a damage should occur in another way; 



30 



b. the middle connecting unit, in combination with a tightening ring, protects the inner and 
more sensitive connecting device from an outer environmental influence. Furthermore, the 
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middle connecting unit will serve, in combination with the tightening ring, as a first 
biological bar against the passage of xmdesired compounds/bacteria to the tissue inside the 
transferring device. The main bar in connection herewith, is, however, the screw joint 
between the connecting means of the transferring device and the set of cables; 

5 

c. the outer connecting device can be designed in such a way that it will allow free rotational 
positioning, will provide for a simple connection/disconnection, and will serve as an 
overload protection aid. 

10 Experiences from more than 20 years of developing work v^th bone anchored hearing aids 
(HSkansson, Bo et al. The Bone Anchored Hearing Aid, Edited by Dar. Tolman & P-I 
Branemark, to be published) where more than 5000 patients have been operated and been 
provided with a mechanical bayonet joint (SE-C-8107161-5) show that al aspects mentioned 
above are of importance to have a connecting device work in clinical use for long time. It 

1 5 might seem that there is a restriction in that the present invention can hardly be realized 
using more than 4 to 6 poles, maintaining reasonable dimensions. If a larger number of 
poles is desired, as for example using the coclear implant, wherein up to 20 to 30 electrodes 
shall become separately provided it is suitable to utilize so called multiplexing. 
Multiplexing means that the information is transferred sequentially in a signal cable through 

20 the percutaneous electrical connection in order to then in an electronic way, become split up 
in the inner implanted unit and become distributed to the nimiber of electrodes desired. 
Multiplexing is a well known technique when it is used within all communication 
(telecommunication and television) where one normally has not admittance to parallel 
cables. That which further speaks against a great mmiber of poles in percutaneous electrical 

25 contact is that complexity and restrictions of both medical and technical character increases 
dramatically using an increasing number of poles. Generally, in most applications one can 
manage using three poles which then might be plus, and minus poles, respectively, as well 
as one signal cable. In specific hearing applicatioiis one sometimes wish to drive a push-pull 
vibrator where two cables are signal lines and one line is voltage feeding. 

30 



Short description of the figures 
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Figure ! is a compilating cross sectional view of a helping aid where an electrical 
connecting device of the present invention is utilized. 

Figure 2 is a cross sectional view of the present invention comprising a skin penetrating and 
bone anchored transferring device with its set of cables joined in the bottom part of the 
5 transferring device as well as a middle connection unit and tightening ring as mounted. In 
this embodiment of the middle connecting unit contact metal sheets of the outer contacting 
means attacks the unit with a radial force. 

Figure 3 shows a cross sectional view of the transferring device shown in Figure 2, 
Figure 4 shows the embodiment of Figure 3 seen from above. 
10 Figure 5 shows the transferring device according to Fig. 2 to 4 using a connecting means for 
connection to an inner unit. 

Figure 6 shows different details of a middle unit for insertion in the transferring device 
according to Fig. 2 to 4. 

Figure 7 shows an embodiment of how the outer unit is connected to the middle connecting 
15 unit. 

Figure 8 shows a simple tool for mounting, and dismoimting, respectively, the middle 
connecting unit as well as how contact surfaces can be cleansed/maintained. 
Figure 9 shows an alternative embodiment of the middle connecting xmit, where the middle 
connecting unit is fixed by means of slotted radially spring biassed arms. 
20 Figure 10 shows a lid used when themiddle connecting unit and its contact surfaces should 
be protected, for example while taking a bath in salt water, and having a sauna. 
Figure 1 1 shows an embodying example how the invention can be used at the distribution of 
a drug and evacuation/airing, alternatively, of internal cavities. 

Figure 12 shows an altemative design of the contact means where the contact metal sheets 
25 of the outer contact means are connected using an axial contact force. 

Figure 13 shows a schematic picture of a medical-technical helping aid where a connecting 
device according to the.present invention is brought into place. 



30 



Description of the present invention 

1 denotes a scull bone with its skin and skin tissue 2, which has been thinned using known 
surgical technology. An electrical connection 3 manufactured in a tissue compatible material 



wo 99/34754 PCT/SE98/02367 ^ 

10 

such as titan, is anchored into the scull bone 1 using screws 4, suitable of the same type of 
material, attached in said bone, whereby the connecting device is placed in the bone itself by 
means of a boring and lowering into the drilled hole 5. From the bottom part of the 
connecting device 3 a set of cables 6 has been drawai to an inner unit, not shown, such as a 
5 vibrator acting against the hearing bones. 

The connection 3 comprises according to Fig. 2 - 4 a transferring part 1 1 which comprises a 
number of arms 12 provided v^th holes 13 for carrying a screw for anchoring it by means of 
screws 4. The number of arms can be three, four, five or more depending on the size and 

10 intended placing. The arms 12 are pivotable and inclinable to admit maximiun of adaptation 
to the substrate to which they shall be screwed. The transferring part 1 1 has outwardly a 
substantially cylindrical form with the exception of the arms 12 as well as an inwardly 
- substantially cylindrical form, hi the upper part 14 the transferring part 1 1 is thinned to 
allow deformation if a large load should occur on the transferring part 1 1 . On its inside the 

15 transferring part 1 1 of this embodiment has a groove 15 for receiving an O-ring 1 6. In the 
bottom part 17 of the transferring part 1 1 a hole 18 is arranged whereby its outwardly turned 
limiting surfaces 19 are obliquely arranged. The transferring part 1 1 is suitably teased in its 
lower Cylindrical part, the bottom part 17, to allow adaption to the tissue 1 in which it will 
be introduced. The transferring part 1 1 is shown as an integrated unit, but can be split and 

20 joinable by means of a screw joint over the plane in which the arms 12 are arranged. 

In the transferring part 1 1 of this embodiment a connection means 21 is introduced from 
beneath and fixedly arranged tom the transferring part 1 1 by means of a screw joint by 
means of a locking nut 22. The connection means 21 shows a conical upper limiting surface 
25 - 23 intended to abut perfectly to the hole 18 and its limiting surfaces 19 of the transferring 
part 1 1. In the connection means 21 an electrical connecting unit 24 is arranged the set of 
cables 6 of which is drawn out through a side opening 25 of the connection means 21 . 

To the connection means 24 a second connection unit 26 is arranged whereby one unit has 
30 male pins or metal sheets nd the other xmit shows female pins or metal sheets for obtaining a 
good electrical connection between the connection units 24 and 26. 
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The connection unit 26 is in turn introduced into a middle insert 3 1 around which tree 
different poles 32 , 33, 34 afe arranged and connected via metal sheets and cables to the 
connection unit 26, which is a unit built by cylindrical parts made of plastic or another non- 
conducting material. In the centre of the middle insert 31 a contact metal sheet of a plus pole 
5 32 is placed. From this plus pole 32 a connecting line leads to a corresponding plus pole 26p 
on the connection unit 26. Around upper cylindrical part of the middle insert a contact metal 
sheet of a signal pole 33 is placed, which , via a not shown through hble, is connected to a 
corresponding signal pole 26s of the connection unit 26. Further, there is a contact metal 
sheet of a minus pole 34 arranged around the lower cylindrical part of the middle insert 31, 
1 0 whereby this minus pole 34 is in contact with a corresponding minus pole 26m of the 
connection unit 26, not shown. 

An outer contact 41 is connected to the middle insert 3 1 with its different contact metal 
sheets, which contact can be a microphone xmit of a hearing aid, another signal treatment 

1 5 imit, or as evident from Fig. 1 1 be a unit for the distribution of dmgs or airing of a cavity. 
The outer contact 41 comprises a number of pins 42, 43, and 44 which connect to their 
respective contact metal sheet 32, 33, and 34. The pins 42 abut to the centre contact metal 
sheet 32 whereby this, at its point, is bent outwardly from the centre to rest against the sheet 
32. In the same way the point of the sheet 43 bent outwardly to connect to the sheet 33. The 

20 pins 44 are bent inwardly towards the centre to connect to the edge of the contact sheet 34, 
which edge can be made stepped to allow stepping/variation of the position of the contact 
house/hearing apparatus from a rotational point of view. Hereby the sheet 34 is bent in an 
upward direction on two facing points to allow the pins 44 to be brought down beneath the 
edge of the contact sheet. 

25 

The pins 44 have a primary task to retain the outer contact 41 to the middle insert 31. At a 
load being high enough the pins will, however, pass over the edge to create a security 
release of the outer contact part visavi the inner middle insert and thereby the whole 
transferring device. 

30_ 

5 1 denotes a tool for removal and introduction of the middle insert comprising the 
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connection units from the transferring device 1 1 . The tool 51 is hereby tubular and slotted in 
such a way that it by means of the grip 52 can be pressed together to retain a middle insert 
31. 

5 In fig. 1 0 a lid 61 is shown, which can be placed over the middle insert 3 1 when the outer 
contact 41 has been removed. It is suitable to apply the lid 61 when visiting a sauna or being 
in salt water. Hereby the lid 61 contams an upset 62 which snaps down over the upper edge 
of the transferring device 1 1 . 

1 0 In fig. 9 an alternative fixation of the middle insert 3 1 is shown, whereby its upper part is 
slotted and stretches outwardly, whereby this upper part stretches in beneath the edge of the 
upper part of the transferring device 1 1, the upper edge of which is hereby upset. Further, 
the embodiment shows an alternative arrangement of the O-ring. 

15 In fig. 12 an altemative design of the contact means is shown having an axially elastic 
contact pin 71 which abuts a circuit card 72 provided with circuit lines. 

Fig. 1 1 shows, as mentioned, an embodiment for the distribution of dmgs in the form of a 
solution whereby an injection needle 81 penetrates a membrane 82 arranged in the middle 
20 insert as well as a membrane 83 arranged in the connection means, A tube 84 connects to 
the injection needle 81 for the addition of a drug solution, as well as a tube from the lower 
part of the connection means for the distribution at a suitable site in the body. These tubes 
and the injection needle can be used for the airing of a cavity, as well, such as a middle ear 
suffering from continuous inflammations. 

25 
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CLAIMS 

1. Connection means for set of cables for transferring electrical information/energy to and/or 
from an implanted unit or for the administration of a drug or evacuation or airing of internal 
cavities, which connection means is intended to be connected to a transferring device 
5 arranged to a body bone, 
characterized in 

that the connection means (21) which is releasably arranged to said transferring device 
comprises a substantially cylindrical unit having tightening surfaces (19) in relation to said 
transferring device, and a connecting surface for the cormection of a fixing means for the 
1 0 fixation to said transferring device (11). 

2. Connection means according to claim 1, characterized in 
- that it comprises a through opening provided with a membrane (83). 

15 3. Transferring device for communication to/fro an implanted unit or for the administration 
of a drug, comprising a body part being introducable into a bone, and a part being present 
above the bone surface, and comprising a substantially cylindrical body (11), 
characterized in 

that the part (1 1) of the transferring device situated above the bone surface contains a 
20 number of radial arms (12) arranged to be fastened to the bone (1) into which the device will 
be introduced. 

4. Transferring device according to claim 3, characterized in 

that the radial arms (12) are bendable and tumable fo adaptation to the substrate. 

25 — 

5. Transferring device according to claim 3, characterized in 

that the cylindrical body (1 1) has such surface property that it is an integral unit towards to 
tissue after operation therein. 



30 



6. Transferring device according to claim 3, characterized in 

that the body part (17) being lowered into the bone tissue and the body part (14) situated 
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above the bone surface consist of two individual parts v^hich are connected to each other by 
means of a releasable joint, 

7. Transferring device according to claim 3, characterized in 

5 that the upper part (14) of the body (1 1) is provided with a weakened zone. 

8. Transferring device according to claim 1-2, characterized in 

that it shows a through going hole (1 8) in its bottom part (1 7) having tightening connection 
surfaces (19) to the connection means of claim 1. 

10 

9. Middle connection means for introduction into a transferring device according to claims 
3-8, characterized in 

that it comprises an outer contact unit (41) and an inner middle insert (3 1) whereby the 
contact unit (41) is releasably arranged in said middle insert. 

15 

10. Middle connection means accordmg to claim 9, characterized in 

that said middle insert comprises a number of contact metal sheet for obtaining an electrical 
transfer, 

20 11. Middle connection means according to claim 9, characterized in 

that the middle insert (31) comprises a through opening provided with a membrane (82). 

12. Middle connection means according to claim 9, characterized in 
-that the outer contact unit (41) and the middle insert (3 1) are arranged to be released from 
25 each other at a predetermined load on the outer contact unit (41). 
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disclose connecting means . intended to be placed below the bone 
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DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, 
LU Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting 
State of the European Patent Convention and of the PCT 
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GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
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Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 15 moths from the priority date is to be regarded as withdrawn by the 
applicant at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation 
and the payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit.) 
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Box No. VI PRIORITY CLAIM 



n Further priority claims are indicated in the Supplemental Box, 



Filing date 
of earlier application 
(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


nntinnni flnnliofltinn* 

country 


rPCTmnftI annlicatiori'* 

regional office 


international application: 
receiving Office 


item (1) 

18.12.97 


9704752-6 


SE 






item (1) 










item (1) 











The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 



* Where the earlier application is an ARJPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the 
Paris Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. 10(b) (Hi). See Supplemental Box. 



Box No. Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
(If two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used): 

ISA/ 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 
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claims 
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drawings 



sequence listing part 
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Total number of sheets 
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2. Q separate signed power of attorney 

3. Q copy of general power of attorney; reference number, if any: 

4. Q statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. Q translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 

8. Q nucleotide and/or amino acid sequence listing in computer readable form 

9. \^ other (specify): 



Figure of the drawings which . ^ 
should accompany the abstract: Fig . J. 


Language of filing of the j • w 
international application: Sweaisn 


Box No, IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the per.son signs (ij such capacity is not obvious from reading the request). 
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international application: 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application. 



Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority 
(if two or more are competent): 



ISA/ 



6, Q Transmittal of search copy delayed 
until search fee is paid 



2. Drawings: 
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by the International Bureau: 
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The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



■ For receiving Office use only - 



International Application No. 



PCT/ SE 98 / G 23 6? 



International Filing Date 
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The Swedish Patent Office 
PCT International Application 



Name of receiving Office and "PCT International Application 



Applicant's or agent's file reference 
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Box No. I TITLE OF INVENTION ^PERCUTANEOUS BONE ANCHORED FEED THROUGH DEVICE 



Box No. II APPLICANT 



Name and address: (Famity name followed by given name; for a legal entity, jull official desi^ation. 
The address must include postal cock and name of country. The country of the address indicated in this 
Box is the applicant s State (I.e. country) of residence if no State of residence is indicated below.) 

OSSEOFON AB 

Splintvedgatan 7 

S-416 80 Goteborg 

Sweden 



ni This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (i.e country) of nationality: Sweden 



State (i.e. country) of residence: Sweden 



This person is applicant i — all designated all designated States except r— ■ the United States i the States indicated in 
for the purposes of: States the United States of America of America only the Supplemental Box 



Name and address: (Family name followed by given name; for a legal entity, full official desi^ation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicqpt s State (i.e. country) of residence if no State of residence is indicated below.) 

HAKANSSON, BO 

Splintvedsgatan 7 

S-416 80 Goteborg 

Sweden 


This person is: 
1 1 applicant only 

^ applicant and inventor 

( — 1 inventor only (If this check-box 
' — ' is marked, ao not fdl in below.) 


State (i.e country) of nationality: Sweden 


State (i.e. country) of residence: Sweden 



Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



This person is applicant 
for the purposes of: 



j — ] all designated i — i all designated States except 
^ States the United States of America 



the United States 
of America only 



□ 



the States indicated in 
the Supplemental Box 



CZ! Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below u liLliLLi>ihas been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



agent 



common representative 



Name and address: (Family name followed by given name: for a legal entity, jull official designation. 
The address must include postal code and name of country.) 



GOTEBORGS PATENTBYRA 

Sjoporten 4 

S-417 64 Goteborg 

Sweden 



AB 



Telephone No. 



Facsimile No. 



Teleprinter No. 



Mark this check-box where no agent o r common representative is /has been appointed and the space above is used instead to 
— indicate a special address to which cor espondence should be sent. 
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The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG 
Uganda, 

~~ Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of 
the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, 
LU Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting 
State of the European Patent Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI C^te d'lvore, CM Cameroon, 
GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of PCT (if other kind of protection or treatment desired. 

specify on dotted line) 

National Patent (if other kind of protection or treatment desired specify on dotted line) 



EA 



EP 



OA 
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GW Guinea-Bissau 

HR Croatia 

HU Hungary 

ID Indonesia 

IL Israel 

IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea 



□ 
□ 
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LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand - 

PL Poland - - - 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SL Sierra Leone 
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TR Turkey L 
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Republic of Korea 
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□ VN Viet Nam 

□ YU Yugoslavia 

□ ZW Zimbabwe 
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issuance of this sheet: 
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Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 moths from the priority date is to be regarded as withdrawn by the 
applicant at the expiration of that time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation 
and the payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit.) 
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I I Further priority claims are indicated in the Supplemental Box. 



Filing date 
of earlier application 
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of earlier application 



Where earlier application is: 



national application: 
country 



regional application:* 
regional office 



international application: 
receiving Office 
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item (1) 



item (I) 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 



* Where the earlier application 



jpplication is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the 
the Protection of Industrial Property for which that earlier application was filed (Rule 4J0(b)(iii), See Supplemental Box. 



Paris Convention for the Protection oflndusti 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(If two or more International Searching Authorities are 
competent to carry out the international search indicate 
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ISA / 8(5" 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 
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international application: 
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timely received papers or drawings completing 
the purported international application. 



4. Date of timely receipt of the required 
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5. International Searching Authority jc a / 
(if two or more are competent): 
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Transmittal of search copy delayed 
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2. Drawings: 
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TITEL 

PERCUTAN BENFORANKRAD GENOMFORINGSANORDNING 



BESKRIVNING 

5 Tekniskt omrade 

Det fbreligger ett stort behov vid flera medicinsk tekniska applikationer att SverfSra elek- 
trisk information och/eller elektrisk energi frin en yttre enhet till en inre subcutant perma- 
nent implanterad enhet. Dessutom foreligger ett behov av annan l&ngtidsstabil direkt kom- 
munikation fr^ utsidan av kroppen till dess insida exempelvis for att distribuera lakemedel 

10 eller Sstadkomma luftning av invartes hilrum t.ex. cellsystemet i processus mastoideus . 

Foreliggande uppfinning avser en percutan benforankrad genomforingsanordning foretra- 
desvis medelst vilken en yttre enhet elektriskt kan anslutas till en inre implanterad subcutan 
enhet. 

15 

Varianter av sadana kopplingsanordningar ar inte okanda men foreliggande uppfinning skil- 
jer sig bl.a. genom att den benforankrade och hudpenetrerande genomforingsanordningen 
enkelt kan anslutas, under benets yttre begransningsyta, till/fr&n det implanterade kablaget/ 
anslutningsdonet som formedlar elektrisk information och/eller energi, lakemedel etc till den 
20 inre implanterade enheten. Dessutom ar den nya genomforingsanordningen sk utformad att 
dimensionema ar sm^ och att de biokompatibla egenskapema blir goda. 



Den i beskrivningen beskrivna primara tillampningen ar en elektrisk kopplingsanordning, 
som ar utformad for dagligdags anvandning bl.a. genom att inkopplingen blir enkel och sk 
25 att vasentligen fri rotationspositionering till&ts samt att kopplingen ar latt att underhalla och 
att forslitningsdetaljer enkelt kan bytas ut. Kopplingen ar dessutom si utformad att den loser 
ut vid tillrackligt stor yttre mekanisk p&verkan. 



Uppfmningens bakgrund och teknikens st&ndpunkt 
30 Trots ett okande behov av en percutan kopplingsanordning for stadigvarande bruk speciellt 
for overforande av elektrisk information och/eller elektrisk energi, finns ingen kommersiellt 
tillganglig enhet som ar godkand for kliniskt bruk (till uppfmnarens kannedom December 
1997). Detta trots att det finns flera patent inom omradet. Sammanfattningsvis kan sagas att 



orsaken till att dessa patent ej annu lett fram till en kommersiell produkt sannolikt beror pk 
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att patenter! beskriver kopplingsanordningar som antingen ar for komplicerade i det att de 
har m^ga poler och ingSende komponenter eller att de ej tar hansyn till alia de mingfacet- 
terade krav ur biokompatibilitets-, anatomisk-, operationsteknisk-, elektrisk-, patientsaker- 
hetsmassig- och handhavandemassig synvinkel som stalls pi en permanent percutan elek- 
5 trisk kopplingsanordning for dagligdags bruk. I det foljande kommenteras nigra relevanta 
offentliggjorda patent avseende elektriska kopplingsanordningar speciellt med hansyn till 
skillnader med den i foreliggande uppfinning beskrivna kopplingsanordningen. 

I US patent 5,562,670 av Brinemark beskrivs en elektrisk kopplingsanordning som applice- 

10 ras medelst ett gangforsett hyls.format implantat dar dess inat vandande ande har en central 
urborming. Kontaktorgan och kablage fors in och fixeras frln implantatets utsida. Detta ar 
ett patent av pionjaren och upphovsmannen till den idag varldsomfattande industriella verk- 
samheten kring titanimplantat avseende dental rehabilitering, benforankrade horapparater 
och ansiktsproteser, kna och fmgerleder mm, professor P-I Brinemark. Utan hans grundlag- 

15 gande forskningsinsatser kring biomaterialforskning i allmanhet och titanimplantat i syn- 
nerhet hade en ling rad av nya tillampningar/uppfirmingar ej kunnat se dagens ljus. Nar det 
galler en praktisk realisering av den elektriska kopplingsanordning som beskrivs i US patent 
5,562,670 finns en svaghet i det att det implanterade kablaget och den inre implanterade en- 
heten m&ste vara si liten att den kan passera genom implantatets centrala urborming. I de 

20 fiesta applikationer ar dock den inre implanterade enheten for stor for att kunna passera in 
genom implantatets centrala urborming. I dessa fall miste enhetema sannolikt inopereras 
som en integrerad enhet eller monteras ihop med sjalva implantatet pk plats eller anslutas 
medelst ytterligare en implanterad och tillrackligt liten kopplingsanordning. Skall kontaktdo- 
net repareras eller underhillas, vilket ar nodvandigt med tanke p& den miljo som ett hudnara 

25 implantat utsatts for (kontaktytor oxideras etc), miste detta ske i sjalva hylsan pa patienten. 

Onskar man ta bort/byta ut genomforingsanordningen miste aven hela det implanterade kab- 
laget tas bort. Fixering av implantatet med ganga innebar att den benforankrade delen av 
implantatet miste ha tillrackligt stor diameter for att rymma aven gangan vilket klart be- 
gransar mojlighetema att aven ryrnma kopplingsdetaljer inom densamma. Att rymma kopp- 

30 lingsdetaljer i den benforankrade delen av genomforingsanordningen ar onskvart for att det 
reducera genomforingsanordningens totala hojd. Ett val fungerande genomforingsorgan bor 
inte sticka ut utanfor hudnivin med mer an 1-3 mm for att undvika skador firin eventuellt 
yttre mekaniskt vild och for att implantatet skall upplevas som acceptabelt ur estetiskt syn- 
vinkel. Ett skruvimplantat maste dessutom roteras vid appliceringen vilket innebar att ett 
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asymmetriskt utforande av implantatet, ar mycket svirt att realisera. Ett asymmetriskt utfo- 
rande av implantatet ar onskvart eftersom bentjockleken, dar implantatet av praktiska skal 
miste placeras, ar i regel sk tunt att kablaget maste lanina implantatet i radiell riktning. Dess- 
utom maste den inre implanterade enheten, om den formonterats och passerar genom ge- 
5 nomfbringsanordningen (p.g.a. den ar for stor att applicera efterit genom urbormingen), ro- 
tera med vid appliceringen, vilket aven detta medfor praktiska problem. 

I US patent 3,870,832 av Fredricson visas en kopplingsanordning for applicering av en mik- 
rofon som i princip overensstammer med Br&nemarks patent. Fredricson visar att retentio- 
10 nen av mikrofonelementet gors med en lismutter som appliceras med utvandig ganga pk im- 
plantatet, vilket torde innebara potentiell risk for bakterieansamling och risk for hudirrita- 
tion. For ovrigt kannetecknas konstruktionen enligt detta patent av samma svagheter 
beskrivits ovan avseende patent nr. 5,562,670. 

I US patent 5,604,976 av Stobie et al. beskrivs en kopplingsanordning for ett stort antal leda- 
re vars inre kopplingsdel ej ar avsedd att sankas ned under benets yttre begransningsyta utan 
fixeras ovanpS densamma. I denna kopplingsanordning leds kablaget till den inre implante- 
rade enheten ovanpi benet men under mjukvavnaden. Problem som rapporterats vid kliniska 
fbrsok med dylikt arrangemang visar att ett kablage av realistisk dimension (minimum 1-2 
mm i diameter) och som ar svagt elastiskt, skapar biokompatibilitetsproblem vid hudgenom- 
g^ngen, sannolikt foranlett av att relativa rorelser mellan hud och ben kan ske med ett firam- 
mande material emellan. Dessutom kan den nodvandiga hudreduktionen aventyras om inte 
kablaget har en mycket hten diameter. Kopplingen ar isartagbar med hjalp av ett verktyg for 
att skruva loss ett skruvforband och kan rimligen ej kopplas isar i dagligdags bruk, Denna 
fbrbindningsteknik innebar ocksi att rotation av den yttre kopplingsdelen ej ar mojlig samt 
att ett overbelastningsskydd vid yttre piverkan saknas. 

I US patent 5,507,303 av Kuzma visas en kopplingsanordning dar implantatet visserligen ar 
forankrat till skallbenet men dar huden/benhinnan narmast implantatet ar avskild frSn skall- 
30 benet med en stor flans. L&ng erfarenhet av hudpenetrerande titanimplantat i skallbenet visar 
att det ar av yttersta vikt att huden runt penetrationsomradet har genomgStt adekvat hudre- 
duktion och att den fortunnade huden till^ts vaxa fast mot benhinna och skallben 
(Tjellstrdm, Anders et al, The Bone Anchored Hearing Aid - design principles, indications, 
and longterm clinical results. Otolaryngologic Clinics of North America, vol 28(1), 1995, pp 
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53-72). Flansen i den aktuella kopplingen hindrar att huden vaxer fast mot benet/benhinnan 
och hudkomplikationsfrekvensen kan vantas bli relativt hog. Dessutom ar hela kopplings- 
anordningen placerad utanfor bide benet och huden vilket innebar att dess utskjutande del 
ovanfbr hudytan bUr betydande. Retentionen mellan koppUngsdelama sker med magnetkraft, 

I US patent 4,025,964 av Owens beskrivs en koppUngsanordning som till skillnad frin kopp- 
lingsanordningama ovan ej ar stabilt forankrad till benet. Aven smi rorelser av implantatet 
relativt hud kommer att innebara stor risk for hudirritation. Fixering mellan kopplingens 
hon- och handel sker med magnetisk attraktionskraft och delama kan ej inbordes roteras. 

Aven US patent 3,995,644 av Parsons beskriver en koppUngsanordning som enbart ar fixe- 
rad till huden avsedd att overfora en elektrisk signal foretradesvis for elektrisk stimulering 
av muskelenheter. Pi grund av att aven sma relativa rorelser mellan hud och implantat ska- 
par irritation, torde derma typ av kopplingar enbart komma ifriga for temporart och tidsbe- 
gransat bruk. 

Slutligen firms ett antal kopplingsanordningar som ar avsedda att anvandas belt subcutant, 
sasom US patent 4,495,917 av Byers, men dessa ar si olika foreliggande uppfinning vad 
galler funktionskrav och konstruktionslosningar att ytterligare analys ej synes meningsfull. 

US-A-4,328,813 avser ett system for forankring av en hjamkabel, och ar enbart avsett att 
geometriskt fixera eller lisa en kabel, sisom en elektrod for stimulering av en viss punkt i 
hjaman. Kabeln ar darvid avsedd att ledas under skalpen till en elektrisk stimulator. Dk 
implantatet ar utfort i ett elastiskt material och slitsforsett, kan implantatet inte anvandas for 
benfbrankrad percutan genomforingsanordning. 

SE-C-503,790 avser ett passivt skruvimplantat for overfbrande av vibrationer fran en yttre 
vibrator (hogtalare) till skallbenet. Ett sidant implantat kan inte overfora elektriska signaler, 
energi eller lakemedel till kroppens inre och har vid sin konstruktion inte konfronterats med 
de problemstallningar som foreliggande uppfinning ger en losning pL 

Andam&let med foreliggande uppfinning och principiella egenskaper 

Som tidigare namnts finns ett stort behov i flera medicinskt-tekniska applikationer att over- 
fora elektrisk information och/eller elektrisk energi eller pk annat satt kommunicera (exem- 
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pelvis fbr att distribuera lakemedel och istadkomma luftning av invartes hairum och cell- 
system) frin en yttre enhet till en subcutan implanterad inre enhet. S&dana subcutana im- 
planterade enheter kan vara horseltekniska hjalpmedel exempelvis kokleara implantat, 
mellanoreimplantat, benledningsimplantat, anordning for tinnitussuppression och andra 

5 medicintekniska hjalpmedel t.ex. stimulatorer av olika slag, registrering av biologiska 

signaler, pumpar for distribution av lakemedel, evakuering av vatska etc. I princip best&r en 
sidana anordningar av foljande vasentliga delar: yttre enhet, kopplingsanordning, hudpene- 
trerande och benforankrat genomforingsorgan, kablage /kommunikations kanal och subcutan 
implanterad inre enhet. En principiell anordning utnyttjande en kopplingsanordning enligt 

10 fbreliggande uppfinning ar presenterad i Figur 13, dar den yttre enheten exempelvis kan vara 
en horapparat utan hogtalare och den inre enheten en vibrator for generering av benlednings- 
Ijud. Anledningen till att ett kablage/kommunikationskanal mellan genomforingsanordning- 
en och den inre enheten behovs ar att bentjockleken, dar genomforingsanordningen av prak- 
tiska och anatomiska skal mSste placeras, ar s& tunn att den inre enheten ej fSr plats. A andra 

15 sidan firms det gott om plats ett stycke dariMn och narmre horselgSngen i det omrade av 
temporalbenet som kallas processus mastoideus . Var och hur den inre enheten placeras ar 
darvid avhangigt tillampningen. 

Aven om foreliggande uppfinning avseende genomforingsanordningen kan anvandas for an- 
20 nan lingtidsstabil kommunikation beskrivs i det foljande den primara applikationen dar en 
yttre enhet elektriskt kan kopplas till en inre implanterad subcutan enhet medelst fbreliggan- 
de fbreslagna genomforingsanordning. Varianter av sadana kopplingsanordningar ar inte 
okanda men fbreliggande uppfinning ar unik i fbljande avseenden: 

25 1. angoringen/fixeringen mellan den benfbrankrade delen och den hudpenetrerande genom- 
foringsanordningen och kablaget sker under yttre benniv^, fbretradesvis i genomfbrings- 
anordningens bottendel. 

Fordelama med derma losning ar 
30 a. att kablaget och den implanterade inre enheten kan monteras respektive demonteras se- 
parat vilket inte bara ar vasentligt for att underlatta vid fbrsta installationen utan i synnerhet 
vid framtida handelser av typen hudirritation/skador/service/uppdateringar dk den benfbr- 
ankrade och hudpenetrerande genomfbringsanordningen respektive kablaget (eventuellt 
inklusive inre enhet) behover bytas ut oftast oberoende av varandra. Vidare kan genom- 
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fbringsanordningen tagas bort sS att intakt hud kan &terstallas utan att kablage och en inre 
implanterad enhet pSverkas. PS detta satt kan alia inre vitala delar behillas vilande under hud 
samtidigt som huden over penetrationsomrMet aterstalls f(3r langre eller kortare tid. Detta 
fbrfarande kan vara av stor betydelse om patienten vill upphora med behandlingen for en tid 
5 men ha kvar mojligheten att latt ateruppta behandlingen nar behovet eventuellt ateruppstSr; 

b. att genomfbringsanordningen och kablaget (inklusive i andra andan anslutna inre enheter) 
kan roteras oberoende av varandra vid monteringen respektive vid en eventuell demontering; 

10 c. att huden narmast penetrationsomr&det kan reduceras till onskad tjocklek och tillitas att 
vila/laka fast mot benvavnad och benhinna vilket mojliggors genom att kablaget dras under 
och inte over den yttre benytan. 

2. Genomfbringsanordningen som ar forsankt i benvavnaden forankras medelst radiella ar- 
15 mar placerade utanfor benets ytteryta och som i sin tur skruvas fast i benvavnaden. 

Fbrdelama med denna losning ar: 

att en forsta kontaktanordning kan placeras inuti benforankringsdelen av genomfbrings- 
anordningen (under den yttre benytan) utan att dess ytterdiameter blir obnskat stor. Detta ar 
20 mbjligt eftersom benforankringsdelen av genomfbringsanordningen ej innehSller gangor 
vilka annars tar stor plats. Genom att placera en del av kopplingsanordningen i benfbrank- 
ringsdelen av genomfbringsanordningen kan den genom huden utstickande delen av 
genomfbringsanordningen vara minimal, vilket ar en fbrdel dels ur estetisk synpunkt samt 
dels med hansyn till risken fbr yttre mekanisk skada av implantatet; 

25 

3. Kopplingsanordningen inneh&Uer en mellankopplingsenhet, placerad i genomforingsan- 
ordningens yttre del, Harvid uppstSr tvS kopplingsanordningar, en yttre fbr anslutning mot 
yttre enheten och en inre fbr anslutning mot kablaget. 

30 Denna losning erbjuder fbljande fbrdelar: 

a. mellankopplingsenheten som exponeras mot den yttre miljon ar en fbrslitningsdetalj 
utformad sk att den ar enkel att byta om dilig kontakt pi grund av oxidskikt etc uppst&r eller 
om den skadas p& annat satt; 
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b. mellankopplingsenheten i kombination av en tatningsring skyddar den inre och kans- 
ligare kopplingsanordningen fran yttre miljopiverkan. Dessutom tjanar mellankopplings- 
enheten i kombination tatningsringen som en forsta biologisk sparr mot passage av oonskade 
substanser/bakterier till vavnaden innanfor genomforingsanordningen. Den huvudsakliga 

5 sparren i detta avseende ar dock skmvforbandet mellan genomforingsanordningen och 
kablagets anslutningsdon; . 

c. den yttre kopplingsanordningen kan utformas si att den, tilliter fri rotationspositionering, 
ar enkel att koppla in/ur samt tjanstgor som ett overbelastningsskydd. 

10 

Erfarenheter frin 20 Srs utvecklingsarbete med benforankrade horapparater (HSkansson, Bo 
et al, The Bone Anchored Hearing Aid, Edited by Dan Tolman & P-I BrSnemark, to be 
published) dar over 5000 patienter opererats och forsetts med en mekanisk bajonettkoppling 
(SE-C-8107161-5) visar att alia ovanst&ende aspekter ar betydelsefuUa for att en kopplings- 

15 anordning skall fungera i kliniskt bruk under l^ng tid. Det kan tyckas att det ligger en be- 
gransning i att foreliggande uppfmning knappast kan realiseras med fler poler an 4-6, bibe- 
haUande rimliga dimensioner. Om storre antal poler onskas, som exempelvis hos dagens 
kokleara implantat dar upp till 20-30 elektroder skall forsorjas separat, ar det lampligt att 
utnyttja s.k. multiplexering. Multiplexering innebar att informationen overfors sekventiellt i 

20 en signalledning genom den percutana elektriska kopplingen for att sedan pk elektronisk 
vag, delas upp i den inre implanterade enheten och distribueras till onskat antal elektroder. 
Multiplexering ar valkand teknik dk den anvands inom all kommunikation (tele och TV) dar 
man normalt inte bar tillgSng till parallella ledningar. Det som dessutom starkt talar emot ett 
stort antal poler i percutan elektrisk kontakt ar att komplexitet och begransningar av bSde 

25 medicinsk och teknisk karaktar okar dramatiskt med okat antal poler. I de fiesta tillampning- 
ar klarar man sig generellt med tre poler som dk kan vara plus respektive minuspol samt en 
signalledning. I specifika horseUillampningar onskar man ibland att driva en push-pull 
vibrator dar dk tvk ledningar ar signalledningar och en ledning ar spanningsmatning. 

30 Kort beskrivning av figurer 

Figur 1 ar en sammanstallande tvarsnittsvy av ett hjalpmedel dar en elektrisk kopp- 
lingsanordning enligt foreliggande uppfinning utnyttjas. 

Figur 2 ar en tvarsnittsvy av foreliggande uppfinning bestSende av den hudpenetrerande och 
benforankrade genomforingsanordningen med kablage angjort i genomforingsanordningens 
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bottendel samt med mellankopplingsenhet och tatningsring monterad. I detta utforings- 
exempel av mellankopplingsenheten angriper kontaktbleck i det yttre kontaktdonet enheten 
med radiell kraft. 

Figur 3 visar en tvarsnittsvy av en genomforingsanordning visad i Figur 2. 
Figur 4 visar utforingsformen enligt Fig. 3 sedd Mn ovan. 

Figur 5 visar genomfbringsanordningen enligt Fig. 2-4 med ett kopplingsdon for koppling 
till en inre enhet 

Figur 6 visar olika detaljer i en mellaninsats fbr insattning i genomforingsenheten enligt Fig. 
2-4 

Figur 7 visar ett utforingsexempel av hur den yttre enheten ansluts till mellankopplings- 
enheten. 

Figur 8 visar ett enkelt verktyg for att montera respektive frigora mellankopplingsenheten 
samt hur kontaktytor kan rengoras/underh&Uas. 

Figur 9 visar ett altemativt utforande av mellankopplingsenheten, dar mellankopplingsen- 
heten fixeras med hjalp av slitsade radiellt fjadrande armar. 

Figur 10 visar ett lock som anvands da mellankopplingsenheten och dess kontaktytor bor 
skyddas exempelvis vid bad i saltvatten och bastu. 

Figur 1 1 visar ett utforingsexempel hur uppfmningen kan anvandas vid distribution av 
lakemedel altemativt evakuering / luftning av invartes h&lrum. 

Figur 12 visar en altemativ kontaktdonsutformning dar kontaktblecken i det yttre kontakt- 
donet ansluts med axiell kontaktkraft. 

Figur 13 visar en principiell bild pk ett medicin-tekniskt hjalpmedel dar en 
kopplingsanordning enligt foreliggande upp finning ar p& plats. 

Beskrivning av utforingsexempel 

Med 1 betecknas ett skallben med dess hud och hudvavnad 2, som fortunnats med kand 
kirurgisk teknik. En elektrisk koppling 3 tillverkad i vavnadsvanligt material sisom titan ar 
fbrankrad i skallbenet 1 med skruvar 4, lampligen i samma typ av material, fastade i namn- 
da ben, varvid del av kopplingen ar placerad i sjalva benet genom inborming och forsank- 
ning i det borrade hSlet 5. Ur kopplingens 3 bottendel ar ett kablage 6 utdraget till en ej visad 
inre enhet, s&som en mot horselbenen verkande vibrator eller annat. 

Kopplingen 3 omfattar enl. Fig. 2-4 en genomforingsdel 11, vilken uppvisar ett antal armar 
12 fbrsedda med hSl 13 for en skruvgenomforing for ankring medelst skruv 4. Antalet armar 
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kan vara tre, fyra, fem eller flera beroende p& storlek och tankt placering. Armama 12 ar 
vrid- och bojbara for att medge maximal anpassning till underlaget till vilket de skall skru- 
vas. Genomforingsdelen 1 1 uppvisar utSt en vasentligen cylindrisk form, undantagandes 
armama 12, samt likasS ett vasentligen cylindrisk inre. I den ovre delen 14 ar genomforingen 
1 1 fortunnad for att medge deformation om stor belastning skuUe uppsti pi genomforingen 
1 1 . Pi sin insida uppvisar genomforingen 1 1 i denna utforingsform ett spir 15 for upptagan- 
de av en O-ring 16. I genomforingens 1 1 bottendel 17 ar ett hil 18 upptaget, varvid dess 
utitvanda begransningsytor 19 ar snedstallt anordnade. Genomforingsanordningen 11 ar 
lampligen ruggad i sin nedre cylindriska del, bottendelen 17, for att medge anpassning till 
den vavnad 1 som den ar inford i. Genomforingsdelen 1 1 ar visad som en integral enhet, 
men kan ocksi vara delad och sammanfogningsbar medelst ett skruvforband over det plan i 
vilket armama 12 ar anordnade. 

I genomforingsdelen 1 1 ar i denna utforingsform ett kopplingsdon 21 infort underifir&n och 
medelst skruvforband medelst en lismutter 22 fast anordnat till genomforingsanordningen 
11. Kopplingsdonet 21 uppvisar en konisk ovre begransningsyta 23 avsedd att val anligga 
mot genomforingsanordningens 1 1 hil 18 och dess begransningsytor 19. 1 kopplingsdonet 
21 ar en elektrisk kopplingsenhet 24 anordnad, vars kablage 6 ar utdraget genom kopplings- 
donets 21 en sidooppning 25. 

Till kopplingsenheten 24 ar en andra kopplingsenhet 26 anordnad, varvid den ena enheten 
uppvisar hanstift eller -bleck och den andra enheten uppvisar honstifl eller -bleck for upp- 
niende av god elektrisk ledning mellan kopplingsenhetema 24 och 26. 

KoppUngsenheten 26 ar i sin tur inford i en mellaninsats 31 kring vilken tre olika poler 32, 
33, 34 ar anordnade och kopplade via bleck och ledningstr&dar till kopplingsenheten 26, 
vilken utgores av en i cylindriska delar uppbyggd enhet i plast eller annat icke-ledande mate- 
rial. I centrum pi mellaninsatsen 31 ar ett kontaktbleck for pluspol 32 placerad. Frin denna 
pluspol 32 leder en kopplingstrad till en motsvarande pluspol 26p pk kopplingsenheten 26. 
Kring mellaninsatsen ovre cylindriska del ar ett kontaktbleck for signalpol 33, placerad, vil- 
ken via en ej visad genomforing stSr i anslutning med en motsvarande signalpol 26s i kopp- 
lingsenheten 26. Vidare ar ett kontaktbleck for minuspol 34 anordnad runt mellaninsatsens 
3 1 nedre cylindriska del, varvid denna minuspol 34 stir i ej visad kontakt med motsvarande 
minuspol 26m i kopplingsenheten 26. 
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Till mellaninsatsen 3 1 med dess olika kontaktbleck ar en yttre kontakt 41 ansluten, vilken 
kan utgoras av en horapparats mikrofonenhet, annan signalbehandlingsenhet eller, som fram- 
gSr av Fig. 1 1 en enhet for distribution av lakemedel eller luftning av ett hilrum. Den yttre 
kontakten 41 omfattar ett antal stift 42, 43, och 44 som ansluter till sitt respektive kontakt- 
bleck 32, 33, och 34. Stiften 42 anligger mot centrumkontaktblecket 32, varvid det i sin 
spets ar bockat utit frin centrum for att vila mot blecket 32. Likasi ar bleckets 43 spets 
bockad ut^t for att ansluta till blecket 33. Stiften 44 ar bockade inkt mot centrum for att 
ansluta under kontaktbleckets 34 kant, vilken kant kan vara stegad for att medge stegning- 
/variering av kontakthusets/horapparatens lage i rotationsled. Harvid ar blecket 34 vikt upp&t 
p§ tv§ motst&ende stallen for att medge att stiften 44 nedfores under kontaktbleckets 34 kant. 

Stiften 44 bar framforallt ocksS till uppgift att kvarhMla den yttre kontakten 41 till mellan- 
insatsen 31. Vid en tillrackligt hog belastning gir dock stiften over kanten for att skapa en 
sakerhetsfrigoring av den yttre kontaktdelen visavi den inre mellaninsatsen och darmed hela 
genomfbringsanordningen. 

Med 5 1 betecknas ett verktyg for uttagande och inforande av mellaninsatsen med kopplings- 
enheter ur genomforingsanordningen 11. Verktyget 51 ar harvid tubulart och slitsat s& det 
medelst greppet 52 kan pressas samman for att kvarhilla en mellaninsats 31. 

I figur 10 visas ett lock 61, som kan placeras over mellaninsatsen 31 dS den yttre kontakten 
41 ar borttagen. Det ar lampligt att satta pk ett lock 61 vid vistelse i saltvatten och bastu. 
Locket 61 uppvisar harvid en vulst 62 som snapper ned over genomforingsanordningens 1 1 
overkant. 

I Fig. 9 visas en altemativ fixering av mellankopplingen 31, varvid dess ovre del ar slitsad 
och spanner ut&t, varvid denna ovre del spanner in under genomforingsanordningens 1 1 ovre 
dels kant, som harvid ar vulstformad. Vidare visar utforingsformen en altemativ placering av 
O-ringen. 

I Fig. 12 visas en altemativ kontaktdonsutformning med axiellt fjadrande kontaktstift 71 
som anligger mot ett monsterkort 72 med ledningsbanor. 

Fig. 1 1 visar som namnts en utforingsform for distribution av lakemedel i form av losning 
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varvid en kanyl 81 penetrerar ett i mellaninsatsen anordnat membran 82, liksom ett i 
kopplingsdonet anordnat membran 83. Till kanylen 81 leder en slang 84, for tillforsel av 
lakemedelslosning, samt frin kopplingsdonet s nedre del leder en slang for distribution vid 
lampligt sate i kroppen. Dessa slangar och kanyl kan ocksli anvandas for luftning av en 
hilighet, sSsom ett mellanora med standiga inflammationer. 
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PATENTKRAV 

1. Kopplingsdon for kablage for transferring av elektrisk information/energi till och/eller 
ifrSn en implanterad enhet eller for administrering av lakemedel eller evakuering eller 
luftning av invartes hilrum, vilket kopplingsdon ar avsett att anslutas till en genomforings- 

5 anordning anordnad till ett kroppsben, 
kannetecknat av, att 

kopplingsdonet (21), som ar lostagbart anordnat gentemot namnda genomforingsanordning 
omfattar en vasentligen cylindrisk enhet uppvisande mot namnda genomforingsanordning 
tatande ytor (19), samt en kopplingsyta for anslutning av fixerande anordning for fixering till 
10 namnda genomforingsanordning (11). 

2. Kopplingsdon enligt krav 1, kannetecknat av, att 
det omfattar en membranforsedd (83) genomforing. 

15 3. Genomforingsanordning for kommunikation till/Mn en implanterad enhet eller for 
administrering av lakemedel, omfattande en i ett ben nedsankbar kroppsdel, samt en 
overbenytan liggande del, och omfattande en vasentligen cylindrisk kropp (11) 
kannetecknad av, att 

den over benytan liggande delen (1 1) av genomforingsanordningen (3) uppvisar ett antal 
20 radiella armar (12) anordnade att fastas till det ben (1) vari anordningen ar inford. 

4. Genomforingsanordning enligt krav 3, kannetecknad av, att 

de radiella armama (12) ar bojbara och vridbara for anpassning till underlaget. 

25 5. Genomforingsanordning enligt krav 3, kannetecknad av, att 

den cylindriska kroppens (11) uppvisar s&dan ytegenskap att den utgor en integral enhet mot 
vavnaden efter inoperation. 

6. Genomforingsanordning enligt krav 3, kannetecknad av, att 

30 den i benvavnaden nedsankta kroppsdelen (17) och den over benytan liggande kroppsdelen 
(14) utgores av tv& individuella delar vilka genom frigorbart forband ar anslutna till 
varandra. 

7. Genomforingsanordning enligt krav 3, kannetecknad av, att 
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kroppens (11) ovre del (14) uppvisar en fBrsvagad zon. 
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8. Genomfbringsanordning enligt krav 1-2, kannetecknad av, att 

den i sin bottendel (17) uppvisar ett genomgiende hk\ (18) med mot kopplingsdonet (21) 
enligt krav 1, tatande kopplingsytor (19). 

9. Mellankopplingsdel for inforande i en genomfbringsanordning enligt krav 3-8, 
kannetecknad av, att den omfattar ett yttre kontaktdon (41) och en inre mellaninsats (31), 
varvid kontaktdonet (41) ar lostagbart lagrat i namnda mellaninsats. 

10. Mellankopplingsdel enligt krav 9, kannetecknad av, att 

namnda mellaninsats omfattar ett antal kontaktbleck for &stadkommande av elektrisk 
genomfbring. 

11. Mellankopplingsdel enligt krav 9, kannetecknad av, att 
mellaninsatsen (31) omfattar membranforsedd (82) genomfbring. 

12. Mellankopplingsdel enligt krav 9, kannetecknad av, att 

det yttre kontaktdonet (41) och mellaninsatsen (31) ar anordnade att fhgoras fran varandra 
vid en forutbestamd belastning pS det yttre kontaktdonet (41) 
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SAMMANDRAG 

Foreliggande uppfinning avser en percutan benforankrad genomfSringsanordning for 
astadkommande av elektrisk signal och/eller energioverforing och/eller distribution av 
lakemedel och/eller ventilering av ett kroppshalrum, varvid anordningen omfattar en 
5 genomfbringsanordning (3), ett kopplingsdon (21) anslutet till kroppens inre, en 
mellaninsats (31) med kopplingsenheter (24, 26), samt en yttre kontaktenhet (41) 
(Fig. 1) 
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